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Abstract
Background—Population-level interventions can possibly enhance each other’s effects when 
they are implemented simultaneously. When the plain packaging policy was implemented in 
Australia, pictorial health warning labels (HWLs) on cigarette packages were also updated and a 
national mass media campaign was aired. This study examined whether smokers who recalled the 
media campaign reported more attention to and talking about HWLs.
Methods—Longitudinal survey data was obtained among Australian adult smokers, aged 18 
years and older, from an online consumer panel. One survey wave was conducted before 
(September 2012) and two waves were conducted after (January 2013 and May 2013) the 
interventions. The sample was replenished to maintain a sample size of 1000 participants at each 
wave. Generalized Estimating Equations analyses were performed.
Results—Compared to wave 1, attention to HWLs increased at wave 2 (b = 0.32, SE = 0.06, p < 
0.001), but not at wave 3 (b = 0.10, SE = 0.08, p = 0.198). Talking about HWLs increased over 
time (IRR = 1.82, 95% CI = 1.58–2.09 and IRR = 1.25, 95% CI = 1.05–1.47, at wave 2 and wave 
3 respectively). Campaign recall was significantly associated with more attention to HWLs (b = 
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0.29, SE = 0.05, p < 0.001) and with more talking about HWLs (IRR = 1.17, 95% CI = 1.06–1.29) 
with similar effects across waves 2 and 3.
Conclusions—Recall of the campaign was associated with more attention to and talking about 
HWLs. When adjusting for campaign recall, there was still an increasing trend in attention and 
talking. This suggests that the media campaign and the new packaging and labeling policies had 
independent and positive effects on attention to and talking about HWLs.
Keywords
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1. Introduction
To increase the effectiveness of population-level interventions, it is sometimes argued that 
they should be implemented simultaneously to create synergistic effects (Devlin et al., 2005; 
O’Hegarty et al., 2007; Strahan et al., 2002). At the end of 2012, Australia implemented a 
policy that obliged all tobacco products to be sold in standardized (‘plain’) packaging 
(Commonwealth of Australia, 2011). Simultaneously, Australia implemented new pictorial 
cigarette health warning labels (HWLs) and aired a media campaign about the health effects 
of smoking and the benefits of quitting (Wakefield et al., 2013). Attention to and talking 
about policies are both factors that are very proximal to policies and campaigns and are 
known to be influenced first before more general determinants of smoking cessation are 
influenced (Fong et al., 2006; Van den Putte et al., 2011; Yong et al., 2014). Therefore, this 
study examines whether smokers who recalled the media campaign reported more attention 
to and talking about HWLs.
Little is known about the synergistic or complementary effects of media campaigns with 
tobacco control policies (Hammond et al., 2013). Findings from a few studies are suggestive 
of such effects (Brennan et al., 2011; Thrasher et al., 2013; Wakefield et al., 2013; White et 
al., 2008), but most of these studies are cross-sectional and can thus not determine causal 
relationships. Only one sub-study in the paper by Brennan et al. (2011) was longitudinal, but 
it only examined respondents after the implementation of a warning label policy and the 
follow-up was only a few days after the baseline survey. Wakefield and colleagues (2013) 
used cross-sectional data to examine the Australian packaging and labeling policies and the 
media campaign that are also examined in the current study. It was found that smokers who 
were smoking from plain packs with new HWLs during the phase-in period of the policy 
had a higher rate of recall of the media campaign than those who were smoking from 
branded packs with the smaller HWLs (Wakefield et al., 2013), suggesting that the policies 
and the media campaign enhanced each other’s effects. In order to understand the possible 
synergistic or complementary effects of media campaigns with tobacco control policies 
better, it is important to smokers for a longer time period using longitudinal data and to also 
include a pre-law baseline survey.
The Australian plain packaging policy stipulates that no branding design elements are 
allowed on cigarette packages, that all packages are colored drab brown, and that brand and 
variant names appear in standard font and size. The first standardized cigarette packages 
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started to appear in early October 2012, and from December 1st 2012 all tobacco products 
sold in Australia were required to be in this kind of standardized packaging. The HWLs 
were updated in the same period with a new set of 14 pictorial warnings where the size of 
these warnings was increased from 30% to 75% of the front of the pack while that of the 
back of the pack remained at 90%. The labeling change was accompanied by a national 
mass media campaign which was aired on television between November 4, 2012 and 
January 26, 2013 and between April 14 and June 29, 2013. The campaign covered several 
health effects of smoking that were included on the HWLs, including blindness, lung cancer, 
and pregnancy-related harm.
Our research question was: Was recall of the media campaign that supported Australia’s 
new pictorial HWLs and the implementation of plain packaging policy associated with more 
attention to and talking about HWLs among smokers?
2. Methods
2.1. Sample
Longitudinal data were obtained from three survey waves among Australian adult smokers, 
aged 18 years and older, who were recruited from an online consumer panel provided by 
Global Market Insights (GMI: http://www.gmi-mr.com). Panel participants were selected to 
be broadly representative of key consumer segments in Australia. Eligible participants were 
smokers who smoked at least 100 cigarettes in their lifetime, and smoked at least once in the 
previous month. One survey wave was conducted before (wave 1, 10 September 2012–30 
September 2012) and two survey waves (wave 2, 15 January 2013–7 February 2013, and 
wave 3, 15 May 2013–9 June 2013) were conducted after the campaign, the new HWLs, and 
the plain packaging policy were implemented.
At each wave a 1000 Australian smokers participated in the study. Respondents were 
followed up over time. Follow up rate was 65% at wave 2 and 68% at wave 3. Respondents 
lost to follow-up were replenished to maintain a sample size of 1000 respondents at each 
wave. The analytic sample for the current study included smokers (n = 2666 observations, n 
= 1579 participants) who had no missing data on any of the variables.
2.2. Measures
Attention to warning labels was measured with two items: ‘In the last month, how often, if 
at all, have you noticed health warnings on cigarette packages?’, and ‘In the last month, how 
often, if at all, have you read or looked closely at the warning labels on cigarette packages?’, 
with response options on a 5-point scale (‘never’, ‘rarely’, ‘sometimes’, ‘often’, and ‘very 
often’) (Thrasher et al., 2013; Yong et al., 2014). Scores for the two items were averaged to 
form a continuous variable (range 1–5).
Talking about warning labels was measured with three items: ‘In the last month, how often 
have you talked to others about the warning labels on cigarette packs?’, ‘In the last month, 
how often have your family members spoken with you about the warning labels on cigarette 
packs?’, and ‘In the last month, how often have other people besides your family spoken 
with you about the warning labels on cigarette packs?’ Response options were ‘not at all’, 
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‘once’, ‘a few times’, ‘often’, and ‘very often’. These three items were dichotomized (not at 
all versus the rest) and then summed into a count variable (range 0–3) with higher numbers 
indicating more talking about HWLs.
Campaign recall was only assessed at waves 2 and wave 3 as there was no campaign at 
wave 1 using a single question: ‘In the last month, have you seen any anti-smoking ads on 
television, which talked about the dangers of smoking?’, with dichotomized responses (1 = 
‘yes’, 0 = ‘no’, ‘don’t know’ or not asked).
Control variables were age, gender, education, income, daily versus non-daily smoker, 
smoking intensity, quit intention, previous quit attempts, and time in sample (i.e. the number 
of survey waves the respondent participated in). Education was categorized into low (high 
school or less), moderate (college or some university), and high (completed university or 
higher). Income was categorized into low (less than $30,000), moderate ($30,000–$59,999), 
and high ($60,000 or more). The Heaviness of Smoking Index (HSI) was used to assess 
smoking intensity and combines information on the number of cigarettes smoked per day 
and time before smoking the first cigarette of the day (Heatherton et al., 1989).
2.3. Analyses
Analyses were performed using Stata version 13. Chi-square tests were used to assess 
differences in sample characteristics across waves and differences in the outcome measures 
(i.e., attention and talking about HWLs) between respondents who recalled the campaign 
and those who did not recall the campaign.
Generalized Estimating Equations (GEE) analyses were performed to examine whether 
attention to and talking about HWLs changed over time and whether campaign recall was 
associated with attention and talking. Linear GEE models were estimated when examining 
attention to HWLs as the outcome and Poisson GEE models were estimated when 
examining talking about HWLs as the outcome. The exchangeable correlation structure was 
used with robust variance estimators. The repeated measures variable was survey wave. All 
GEE models adjusted for age, gender, education, income, daily versus non-daily smoker, 
HSI, quit intention, previous quit attempts, and time in sample.
In sensitivity analyses, we added a weight factor based on gender, age, and education and 
propensity scores based on time in sample and all potential variables that may be associated 
with time in sample (e.g. employment status, marital status, number of online surveys 
completed in the last four months, number of online surveys on smoking in the last month, 
and overall health status) to the analyses. The pattern of results was similar to the results 
without correction for weights and propensity scores and therefore the uncorrected results 
are reported.
3. Results
Sample characteristics by survey wave are shown in Table 1. Average age was 42 years 
(range 18–71). Approximately 42% of the sample were male and about one third of 
participants had high school education or less. Across all waves about 23% of the sample 
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reported an income of less than $30,000. Except for education, no statistically significant 
differences were observed in the sample characteristics across waves.
Statistically significant differences in the outcome measures were observed across waves. 
Generally, a significant higher percentage of participants reported noticing, reading, and 
talking about HWLs at wave 2 and wave 3 compared to wave 1 (Table 2). Also, statistically 
significant differences in the outcomes distribution were observed between those who 
recalled the campaign and those who did not. At wave 2 and at wave 3, in general, a higher 
percentage of participants among those who recalled the campaign reported noticing, 
reading, and talking about HWLs compared to those who did not recall the campaign.
GEE models showed that, compared to wave 1, attention to HWLs increased at wave 2 (b = 
0.32, SE = 0.06, p < 0.001), but did not at wave 3 (b = 0.10, SE = 0.08, p = 0.198). 
Campaign recall was significantly associated with more attention to HWLS (b = 0.29, SE = 
0.05, p < 0.001). Talking about HWLs increased at wave 2 (IRR = 1.82, 95% CI = 1.58–
2.09, p < 0.001) and wave 3 (IRR = 1.25, 95% CI = 1.05–1.47, p < 0.01) compared to wave 
1. Campaign recall was also significantly associated with more talking about HWLs (IRR = 
1.17, 95% CI = 1.06–1.29, p < 0.01). There were no significant interactions between 
campaign recall and survey wave.
4. Discussion
When the plain packaging policy was implemented in Australia, the pictorial cigarette 
warning labels were also updated and a national mass media campaign was aired. The media 
campaign featured several health effects of smoking that were also included on the HWLs 
and thus they may have enhanced the effectiveness of the warning labels. The results of our 
study indeed show that recall of the media campaign among Australian smokers was 
associated with more attention to and talking about HWLs. When adjusting for campaign 
recall, there was still an increasing trend in attention to and talking about HWLs between 
before and after the implementation of the plain packaging policy and the new pictorial 
HWLs. This suggests that not only the campaign had a positive influence on attention and 
talking, but that the new packaging and labeling policies had independent effects on these 
outcomes as well. It should be noted, however, that attention to and talking about HWLs 
was not something that a lot of smokers reported. With the exception of the first survey 
wave after the implementation of the policies, the majority of smokers reported not to have 
noticed, read or looked closely, or talked about the HWLs at all in the last month at the other 
survey waves. Nevertheless, our study is the first study with pre-post intervention design 
that examined complementary relationships between campaigns and packaging and labeling 
policies with longitudinal data, and the findings are in line with previous cross-sectional 
studies (Thrasher et al., 2013; Wakefield et al., 2013; White et al., 2008) and one 
longitudinal study that only surveyed respondents after the implementation of a warning 
label policy (Brennan et al., 2011). Future research is needed to disentangle effects of plain 
packaging from effects of HWLs.
There are some limitations to this study that are important to mention. First, the sample of 
smokers used for this study was part of an online consumer panel that may not be totally 
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representative of the population of smokers. Although panel participants were selected to be 
broadly representative of key consumer segments in Australia, the precise sampling frame is 
unknown. Second, self-reported recall of the campaign and attention to HWLs were used as 
proxies for campaign exposure and HWL exposure. Therefore, our estimates may be biased 
by memory recall and social desirability and may not totally reflect the actual exposure to 
the campaign and/or the HWLs. Also, the campaign recall variable asked about any anti-
smoking ads on television which talk about the dangers of smoking. Although the national 
mass media campaign that accompanied the labeling change was the only one aired during 
the survey time, this is a very generic measure that does not explicitly refer to this specific 
campaign. Future research should ask about recall of specific campaigns and should also 
measure general recall of campaigns when no campaign is aired to adjust for any self-report 
bias. Finally, although we used longitudinal data, GEE results may have reflected cross-
sectional relations, which make it difficult to draw causal conclusions from this study.
In the current study we examined associations of campaign recall with attention to HWLs 
and talking about them. We can, therefore, draw no conclusions about effects on knowledge 
of the health effects of smoking and on smoking cessation intention and behavior. Our 
results do suggest that running a media campaign about the health effects of smoking and 
the benefits of quitting that is complementary to warning label contents may help to enhance 
smokers’ attention to warning labels and stimulate talking about these labels, thus increasing 
their reach and possibly their effectiveness.
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• Australia implemented a plain packaging policy for cigarette packages in 2012.
• Pictorial health warning labels (HWLs) on cigarette packages were also 
updated.
• A national mass media campaign was aired that complemented the labeling 
policies.
• Recall of the campaign was associated with more attention to and talking about 
HWLs.
• Adjusting for campaign recall, there was still an increase in attention and 
talking.
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Table 1
Sample characteristics by survey wave (n = 2666 observations).
Age (mean, SD)
Wave 1 Wave 2 Wave 3
(n = 901) (n = 887) (n = 878)
42.2 (13.0) 43.2 (12.3) 43.0 (12.5)
Gender
Male 42.5% 41.5% 43.8%
Female 57.5% 58.5% 56.2%
Educationa
High school or less 33.30% 37.9% 36.4%
College or some university 410.3% 42.7% 44.2%
Completed university or higher 25.4% 19.4% 19.4%
Income
$29,999 or less 23.0% 24.1% 23.6%
$30,000–$59,999 27.7% 25.0% 28.5%
$60,000 or more 49.3% 50.9% 47.9%
a
p < 0.05, omnibus χ2 test for differences in sample characteristics across waves.
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